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Disclaimer
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Introduction

= |t is difficult for most examiners
to keep up with articles published
In so many different journals.

= This lecture provides an brief
overview of a selection of articles
published since mid-2016.

= Please refer to the cited articles
for more detailed information.

= Conclusions expressed in this
presentation are those of the
manuscript authors.
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Introduction

= Chadwick et al. Effect of Hand
Sanitizer on the Performance of
Fingermark Detection Techniques.
Forensic Sci Int 2017;273:4153-160.

= The goal of this study was to
determine whether or not different
hand sanitizers have an effect on
several FP developers.

= Two categories of sanitizers were
chosen: alcohol based and ones
containing benzalkonium chloride
(BAC).
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Protocols

» Hand sanitizers contain other ingredients including: thickening agents,
humectants, stabilizers, fragrances, emollients, moisturizers,
emulsifiers, water, plant-based essential olils.

» These exogenous chemicals may inhibit or enhance LP development.

= |t is possible that alcohol based sanitizers could strip away sebum and
lipids from the skin surface.

= The altered LP composition may change the way the LP ages.
= Ninhydrin, 1,2-IND, PD, magnetic powder, CA + R6G used.

= White copy paper (porous) and glass slides (non-porous) used.
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Results

= Generally, no significant difference between FP deposited after
alcohol-based sanitizers.

* The use of BAC-based sanitizers generally improved the quality of
prints, especially 1,2-IND and ninhydrin.

= Only marginal improvement was noted when magnetic powders were
used; no difference when PD or CA-R6G used.

= The improvement from sanitizer-contaminated prints lasted only a
few seconds after application.

= QOverall, there is no detrimental effect on latent print visualization
cause by any of the hand sanitizers.
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Introduction

» Levin-Elad M et al. 1,2-Indanedione
— A Winning Ticket for Developing
Fingermarks: A Validation Study.
Forensic Sci Int 2017;271:8-12.

» The goal of this work was to compare
ninhydrin, DFO, and 1,2-IND-Zn on
thermally printed train tickets.

» Traditional evaluation scales for
fingerprints (see IFRG guidelines)
were found to be inadequate — a
new “Potential of Fingermark
Development” scale was created.
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Protocols

1500 train tickets used (collected 9-10 months prior to experiments)
— grouped into 3 groups of 500 (for each method).

Each side of the ticket was graded separately. Side A was cellulose
based; side B had a thermal sensitive layer.

The “Potential of Fingermark Development” scale refers to the
overall number of partial and identifiable prints (grades 1 and 2) on
each side.

Grade zero meant no visible marks; grade 1 meant partial
fingermarks — unsuitable for comparison; grade 2 meant comparable
fingermarks.

Development was done in a fume hood (no heat/24 hours).
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Results

= For side A, ninhydrin showed a slight advantage (32% of tickets
grade 2) versus 1,2-IND (28%) and DFO (24%).

» For side B, 1,2-IND was best (30%) followed by ninhydrin (23%) and
DFO (21%).

= Using the new scale on side A, 1,2-IND (94%) exceeds the DFO and
ninhydrin results (81% for each) .

= Using the new scale on side B, 1,2-IND (86%) again exceeds the
DFO (82%) and ninhydrin (72%) results.

= 1,2-IND had the highest average grades and also had the highest
number of tickets in which both sides had grade 2 level prints.
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Introduction

= Downham et al. Fingermark
Visualisation on Uncirculated £5 (Bank
of England) Notes: Initial Process
Comparison Studies. Forensic Sci Int
2017;275:30-43.

= The goal of this work was to determine
what the best methods would be for
visualizing prints on Bank of England
polymer banknotes.

= Although numerous countries now
have polymer banknotes, visualization
methods may have different levels of
success in developing prints.
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Protocols

8 donors used.

Experiment 1: prints
aged 2-3 days and 12-13
days.

Experiment 2: prints
aged 1-2 days and 12-13
days.

Experiment 1:
Precursor/test notes.

Experiment 2: Mass
production notes.
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Results

Experiment 1: fpNatural 2 powder developed the most grade 3 or 4
prints with a recovery rate of 66%; CA gave the worst results (22%).

fpNatural 1, VMD (Au/Zn/Ag), iron oxide powder suspension gave the
next best results (recovery rate 53-59%).

Gel lifting/GLScan® system provided more benefit than IRef (IR
sensitive camera/RG780) as a secondary enhancement technique.

Experiment 2: fpNatural 2 powder developed the most grade 3 or 4
prints (88%); gel lifting gave the worst results (19%).

MMD, Wet Powder black PS, iron oxide PS, black magnetic powder and
fpNatural 1 recovered 50-69% of prints (graded 3 or 4).

CA fuming and VMD did not perform as well as expected.
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Introduction

= Stoica B et al. Improving Luminol Blood
Detection In Forensics. J Forensic Sci
2016;61(5):1331-1336.

= The goal of this work was to determine
whether or not the Weber luminol
formulation could be improved by adding
B-type cyclodextrins and urea.

* Could the addition of these chemicals
improve both the chemiluminescence
intensity and duration?

= What effect would 8 M urea pretreatment
have on hypochlorite treated blood
stains?
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= Under alkaline conditions, luminol will undergo an oxidation process
that opens the nitrogen containing ring and emits energy in the form
of light at 425 nm (blue).

= Part | of this work looked at the addition of urea and its effect on
denaturing hemoglobin.

= Part Il studied the impact of adding B-type cyclodextrins to determine
which specific one would enhance the intensity and duration of the
chemiluminescent react the most.
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Results

= Monochloro-triazinyl-3-
cyclodextrin at a concentration
of 15 mM worked best.

4000

* Pretreatment of bloodstains on
Whatman pure cellulose discs
(5 mm diameter) with 20 uL of 8
M urea 20 minutes prior to
luminol treatment increased
Intensity.
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= This treatment also had a
positive effect on blood stains blood 174000 NaCIO 30% NCIO 0% e ure
pretreated with 30% .
hypochlorite.
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Introduction

* Frick et al. Monitoring Compositional
Changes of the Lipid Fraction of
Fingermark Residues Deposited on
Paper During Storage. Forensic Chem
2016;2:29-36.

= The goal of this work was to monitor the
change in lipid composition (15 lipids) of
a latent print over a 28 day period.

= Samples analyzed 2, 5, 7, 9, 12, 14, 16,
19, 21, 23, 26, and 28 days after being
deposited.
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Results

Fingerprints exhibited only small changes during the first seven days;
more rapid changes were observed up to 28 days.

Significant inter-donor variation (8 donors) was present in both initial
latent print composition and rates/nature of lipid loss.

Squalene diminished rapidly; still found after 28 days in 7/8 donors;
accelerated loss in light; photo-oxidative degradation.

Proportion of peak areas of saturated WE/monounsaturated WE
Increases.

Using lipid degradation is problematic for LP age estimations —
especially where storage conditions are not accurately known.
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Introduction

= Szkuta B et al. DNA Contamination of
Fingerprint Brushes. Forensic Sci Int
2017;277:41-50.

= The goal of this project was to evaluate
the risk of contamination through transfer
of dried saliva and skin deposits from and
to glass surfaces with new and used
squirrel and fiberglass brushes.

* 1% hypochlorite and 5% Virkon solutions
were assessed for their ablilities to
eradicate DNA from the brushes.
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Results

Noticeable DNA transfer was apparent with dried saliva (primary
surface) to a secondary surface containing a single hand deposit.

Minimal transfer was observed via squirrel hair brushes following
contact with hand prints (single/multiple) on glass.

Transfers increased when brushes were artificially contaminated
through direct contact (simulated used/casework brushes).

In some cases the majority of the DNA recovered (65%) was from
unknown sources (potential for incorrect linking of crime scene DNA).

Bristles of new/unused squirrel hair brushes contained large quantities
of DNA (necessitates cleaning brushes before use — including the
bristles, handle, and any packaging/tube holding the brush).
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Results

Using hypochlorite (1%) or Virkon (5%) significantly reduced DNA on
squirrel hair brushes.

The transfer of unique alleles from a donor’s saliva decreased from 16
to 1 following treatment with both cleaning solutions.

Other research has indicated that hypochlorite is better at eradicating
heavy DNA deposits than Virkon.

Fiberglass bristles became matted when treated and were unusable.

Recommendation: Regular cleaning or replacement of fingerprint
brushes is needed to prevent DNA contamination.

Recommendation: Use fresh aliquots of powder between exhibits and
scenes.
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Introduction

= Mattel A, et al. ENFSI Collaborative

Testing Programme for Fingermarks:

Past Experiences and Future
Perspectives. Forensic Sci Int
2017;275:282-301.

= This review paper gives a history of
the ENFSI FPWG collaborative
exercises from 2004-2016.

= EXxercises were conducted for
Identification, development, and
(later) image enhancement.
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Overview

= |n 2004 the ENFSI FPWG initiated a development/identification
collaborative test.

= Visualization test issues: how to guarantee same prints deposited on
all samples; sweat simulations not validated; transportation of
samples to labs — different environmental conditions possible.

* |maging test issues: use real prints or digitally modified images; what
kind of performance criteria should be used for evaluation.

= |dentification test issues: content must be equivalent to normal
casework; include prints of no value; difficulty in defining an objective
scale; common scale of conclusions needed; blind tests to minimize
bias (i.e., that the examiner is aware of being tested).
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Results

This summary focused on the 2012/2014 tests.

Christmas wrapping paper was the substrate and there were 36
participants; six total prints deposited (4 on NP and 2 on porous).

Each organization tried between 2-7 processes to visualize prints.
VMD and PD found incompatible; DFO/IND best on M6 (not PD).

Imaging test was from 2014; images distributed in .jpeg format — not
optimal (but it made it easier to distribute via e-mail); no control.

ID test organized by Swiss Federal Police/NFI; 14 prints/4 potential
donors; 0.4% false positive rate; 1% false negative rate.
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_ Percentage

Number of marks which have been identified or
excluded “correctly™

Number of marks which have been compared or
excluded “correctly” but the evaluation was
“inconclusive” based on the applied standard
Number of marks which have “wrongly” excluded
Number of marks which have “wrongly” identified
(“correct” person, “wrong” finger)

Number of marks with incomplete or contradictory
results
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Introduction

= Popov KT, Sears VG, Jones BJ.
Migration of Latent Fingermarks on
Non-porous Surfaces: Observation

Technique and Nanoscale Variations.

Forensic Sci Int 2017:275:44-56.

= The goal of this effort was to study
latent print topography and how it
varies over time using atomic force
microscopy (AFM).
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Overview

Natural prints were deposited on a polished silicon or Formica wafers
by 8 donors.

Samples were stored in the ambient environment (variable %RH; 20-
25°C) for up to 2 months (exposed to periodic light).

Measurements were taken for the silicon wafers at the following
Intervals: 1, 8, 16, 23, 30, 44, and 61 days.

Measurements were taken for the Formica wafers at the following
Intervals: 1, 8, 16, 21, 44, and 69 days.

The use of fingerprint ridge spreading as a means of establishing a
age/timeline of a deposit is unlikely to be accurate/reproducible.
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Results

After deposition, a thin, uniform layer (called the “intermediate area”)
of deposited material surrounds the main ridge deposit .

It is likely composed of lower viscosity components that spread away
from the main deposit and tend to evaporate/degrade over time.

Likely candidates include fatty acids.

Maximum area of the print deposit was measured at 137% of the
original print (day 8) and a minimum of 69% (61 days).

Maximum spread was measured at approximately 4 ym (day 30).
Maximum thickness was recorded as approximately 4.7 nm (day 23).

The deposit spread was more rapid on Formica (surface energy).
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Introduction

= Bunter S. Location, Location, Location:

Misinterpretation of Fingerprints on a
Security Gate — A Case Study.

Fingerprint Whorld 2017;42(163).8-25.

= This is a case report that documents
the incorrect interpretation of
fingerprints found at a crime scene.

= The location and orientation of the
prints on a security gate were
guestioned — ultimately leading the
prosecution to drop the charges.
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Case

= The prosecution case rested entirely on the fingerprints identified on
a security gate (allegedly deposited during an attempted burglary).

= All sides agreed that the prints in lifts #2 (defendant’s right palm) and
#3 (right middle, ring, and little fingers) were those of the defendant.

= The orientation and position of the prints in lift #3 were crucial (three
prints on the upper horizontal bar of the gate — pointing upwards).

= The orientation appeared unnatural.

= The implication was that the person who deposited FP in lifts #2 and
#3 most likely had done so prior to the attempted burglary/gate
damage.
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Case

The more likely scenario was that the prints had been deposited
while the gate had not been affixed to the building’s wall.

The gate had been installed about 10 years earlier and the defendant
could not initially recall handling a metal security gate at that time.

During the police interview the defendant noted that he had done
some work that involved handling metal gates about 10 years ago.

Simon Bunter’s report stated that the position and orientation of the
lifted prints were not consistent with touching the gate during the
alleged offense.

The findings were more consistent with the defendant’s prior contact.
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Case

* The mock scene photographs taken by the police officer to illustrate
the attempted burglary scenario showed that the officer’s fingers
were in significantly different positions than the prints in lift #3.

= FP expert agreed that the fingers were in the incorrect position, but
nonetheless agreed that the contact in lift #3 was still possible.

= At the scene, neither Simon nor the police officer could recreate the
placement of both sets of impressions.

* The finding of additional prints from the defendant confirmed that this
type of contact could not occur while standing on the ground outside
the gate — it was consistent with carrying the gate (see next image).
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Case

= Defendant’s prints on the gate appeared to be formed in the black
paint or surface coating that had been applied during fabrication.

= The police fingerprint expert and Simon subsequently drafted a joint
statement noting that the prints were consistent with the defendant
having handled the gate prior to the offense.

= The prosecution dropped the case.

= What if 10 years ago, the defendant had left the palm mark in lift #2
but not the marks in lift #37?

= Would he have been found guilty of the offense?

» Has this scenario happened before? If so, how many times?

U.S. Department of
Homeland Security

United States
Secret Service
Robert Ramotowski 7 August 2017 63



Introduction

* Liu et al. Detecting Latent Prints on
Stone and Other Difficult Porous
Surfaces via Indanedione/Zinc
Chloride and Laser. J Forensic Sci
Med 2016;2:203-207.

= The goal of this project was to
determine whether or not
Indanedione could develop prints on
stone, wood, and cotton surfaces.
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Overview

= Four light sources used (Lasearcher semiconductor lasers): 400 nm
(purple); 447 nm (blue); 532 nm (green); and 635 (red).

Substrates included: brick, cement stone, wood, and cotton.

All items treated with indanedione-zinc (0.1% wi/v).

ltems treated with IND/Zn were heated in an oven at 80°C for 10-20
minutes.

Ten donors; natural prints deposited.
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Results

» Most untreated latent prints showed no ridge detail under white light or
laser; image enhancement was needed to capture any ridge detail.

* Intensity of inherent fluorescence depends on: texture of substrate;
composition of LP; light source wavelength/power; imaging factors.

= Bricks: fluorescence best at 532 nm; best captured after 3 days.
= Cement stone: fluorescence best at 532 nm.

= Wood (10 types): only 4 prints recovered using IND at 532 nm; wood
grain interfered with image (5-10 um between grain ridges).

= Cotton: two prints recovered using 532 nm laser; 6 minutiae found in
Image enhanced prints (to remove fabric pattern).
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Introduction

= Dalrymple B, Almog J. Extending
Detection Reach with a New
Narrow Bandpass Filter. J
Forensic Ident 2017;67(2):206-
225.

= The goal of this technical note was
to introduce the use of narrow
bandpass filters in addition to
conventional orange bandpass
filters for recording untreated and
treated prints.
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Overview

= The orange barrier filter tends to transmit substrate fluorescence in the
orange/red part of the spectrum (both treated and untreated prints).

= Optical coating technology allows for the creation of high performance
Interference filters that pass/reject only a few nm of incident light.

= Melles Griot 03-FIV-079 filter (550 nm peak transmission/10 nm
bandwidth); needed orange BP filter (leak in green); no longer made.

= Arrowhead Forensics FF-1.0 filter (560 nm peak trans/10 nm BW).
= Railway tickets (thermal) and student exam papers used.

* TracER 532 nm laser (4 W) and Flare Plus 2 505 nm LED used.
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Results

= Using orange barrier filter in conjunction with FF-1.0 increased the
optical density and required longer exposure times to capture images.

= Example 1: Untreated print; 532 nm laser/orange barrier filter;
Photoshop — green channel; orange filter/FF-1.0 used in combination;
grayscale conversion; Image Pro Premier (FFT pattern editing).

= Case Report: letter in manila envelope; stamp removed and treated
with Liquinox; treated with IND/532 nm laser/orange BP filter — faint
detail; narrow bandpass filter/orange BP filter — clear detail (detall
appeared to have been transferred from the adhesive side of stamp).

= The narrow bandpass filter must be used with the orange BP filter
when the 532 nm laser Is used; increase S/N ratio — improves detail.
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Introduction

= Roloff B, Buetter A, Adach E. The
Recovery of Latent Fingerprints
from Paper Using the Electrostatic
Detection Apparatus. ldent
Canada 2016;124-144.

= The goal of this effort was to
determine whether or not the
ESDA method could visualize
latent prints after 24 hours.
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Overview

* |n the 1970s, the UK PSDB found that ESDA could reveal prints on
fabrics and paper, but only up to 24 hours old.

= However, in 2004, a latent print was developed on a month old
robbery demand note (New Hampshire State Police) using an ESDA-
like system (vacuum box).

= White envelope; white office, and thermal papers were used.
= Two donors (females aged 20-30); 240 total prints (120 per donor).
» Prints aged for 24, 48, and 72 hours.

= No pre-humidification was used (standard ESDA practice — 2-3
minutes in a saturated water-filled chamber).
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Results

= Thermal paper was the poorest performing substrate.
= Original UK PSDB guidance of 24 hour limit contradicted.

= Considering all paper samples, 67% showed no fingerprint
development after 72 hours.

= Single capacitance theory suggests that FP can hold an electric
charge due to its water content (which weakens as water evaporates).

= Amino acids could also hold charge; inter-subject/donor AA variability
could explain why results from donors A and B were different.
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Introduction

= Morrison GS. Special Issue on
Measuring and Reporting the
Precision of Forensic Likelihood
Ratios: Introduction to the Debate.
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